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(54) SOLID-STATE IMAGE SENSOR, METHOD FOR DRIVING THE SAME, AND SOLID-STATE 
CAMERA DEVICE AND CAMERA SYSTEM 



(57) It is inten(ded to enable an all-picture element 
reading-out type or a non-interlace output type image 
sensor to selectively make interlace-type output without 
using any frame memory, etc., in its ©eternal circuit. 
Therefore, when a three-layer and three-phase driven 
all-picture element reading-out type CCD image sensor 
is made to output interlace signals, n-th line signal 
charges accumulated in a horizontal transfer register (4) 
are transferred (shifted) to the output side by for exam- 
ple, the amount of two-picture elements by supplying a 

F/G, 5 



horizontal transfer pulse to the register (4) after transfer- 
ring the signal charges at, for example, an n-th line pic- 
ture element to the register (4) by supplying first to third 
vertical transfer pulses to a vertical transfer register (2). 
Thereafter, the signal charges at an (n+1)-th line picture 
element are transferred to the register (4) by supplying 
first to third vertical transfer pulses to the register (2) 
and the (n+1)-th line signals charges are mixed with the 
n-th line signal charges in the register (4). 
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Description 

TECHNICAL FIELD 

The present invention relates to a solid-state imag- 
ing device which includes a charge transfer unit com- 
prising a CCD, for example, for producing an image 
output signal based on all-pixel reading principles or 
noninterlaced principles, the solid-state imaging device 
being capable of selectively producing an output image 
signal based on noninterlaced principles, a method of 
driving the solid-state imaging device for such a charge 
transfer process, a camera device incorporating the 
solid-state imaging device, and a camera system for 
storing an image signal based on the noninterlaced 
principles (hereinafter referred to as a "noninterlaced 
signal") from the camera device into an external mem- 
ory and displaying a noninterlaced signal from the cam- 
era device on a monitor screen. 

BACKGROUND ART 

Generally, camera devices for imaging and display- 
ing subjects on monitor devices have solid-state imag- 
ing devices for producing an output image signal based 
on interlaced principles because the monitor devices 
usually employ interlaced principles such as NTSC or 
the like. 

The solid-state imaging devices for producing an 
interlaced output image signal generally include a CCD 
image sensor of the vertical four-phase drive, IT (inter- 
line transfer) type and a CCD image sensor of the verti- 
cal four-phase drive, FIT (frame interline transfer) type. 

As shown in FIG. 1 of the accompanying drawings, 
an CCD image sensor of the interline transfer type has 
an imaging unit 103 comprising a matrix of photodetec- 
tors 101 for photoelectrically converting incident light 
into electric charges deperding on the amount of the 
incident light and a number of vertical shift registers 1 02 
shared by columns of photodetectors 101 and arranged 
along rows of photodetectors 101 . 

The image sensor also has a horizontal shift regis- 
ter 104 shared by the vertical shift registers 102. The 
horizontal shift register 104 has a final stage connected 
to an output unit 105 which has a charge-to-voltage 
converter comprising a floating-diffusion device or a 
floating-gate device and an output amplifier for amplify- 
ing an output signal from the charge-to-voltage con- 
verter. 

When vertical transfer pulses (|)V1 ~ <|)V4 in four 
phases are supplied to the imaging unit 103, a distribu- 
tion of potentials under respective vertical transfer elec- 
trodes of the imaging unit 103 varies successively to 
transfer signal charges along the vertical shift registers 
102 in a vertical direction (to the horizontal shift register 
104). 

When horizontal transfer pulses (|)H1, ^H2 in two 
different phases are then applied to horizontal transfer 
electrodes in the form of two polycrystalline silicon lay- 



ers, for example, on the horizontal shift register 104, the 
signal charges are successively transferred to the out- 
put unit 105. The output unit 105 converts the trans- 
ferred signal charges into an electric signal, which is 
5 then outputted as an image signal S from an output ter- 
minal fout. 

In an odd-numbered field, first and second lines 
and third and fourth lines are mixed with each other in 
the vertical shift registers 102, and transferred to the 

10 horizontal shift register 104. In an even-numbered field, 
second and third lines and fourth and fifth lines are 
mixed with each other in the vertical shift registers 102, 
and transferred to the horizontal shift register 104. 
Recently, there has been a growing demand for an 

15 all-pixel reading CCD image sensor for independently 
reading information of all pixels and a CCD image sen- 
sor for noninterlacing pixel signals on the frame transfer 
principles, for use in applications such as the inputting 
of images to computers and electronic still cameras. 

20 One proposed image sensor for reading all pixels 
has a vertical transfer unit comprising a 3-layer, 3-phase 
CCD as shown in FIG. 2 of the accompanying drawings. 
Those parts shown in FIG. 2 which are identical to those 
shown in FIG. 1 are denoted by identical reference 

25 numerals, and will not be described below. 

A process of vertically transferring signal charges 
along the vertical shift registers 102 in the 3-layer, 3- 
phase CCD image sensor will be described below with 
reference to a timing chart shown in FIG. 3 of the 

30 accompanying drawings and an operation diagram 
shown in FIG. 4 of the accompanying drawings. 

After the end of a cycle of reading signal charges in 
a vertical blanking period, a signal charge "e" is trans- 
ferred to and stored in a potential well formed beneath a 

35 second vertical transfer electrode 1 1 1 b at a time t1 . At a 
next time t2, since a first vertical transfer pulse (|)V1 is of 
a high level, a potential well is formed beneath a first 
vertical transfer electrode 111a. The signal charge "e" 
after it is read is transferred to and stored in the poten- 

40 tial wells that are consecutively formed beneath the first 
and second vertical transfer electrodes 111a, 111b. 

At a next time t3, since a second vertical transfer 
pulse (|>V2 is of a low level, a potential barrier is formed 
beneath the second vertical transfer electrode 111b. 

45 The signal charge "e" is transferred to and stored in the 
potential well that is formed beneath the first vertical 
transfer electrode 111a. 

At a next time t4, since a third vertical transfer pulse 
(|)V3 is of a high level, a potential well is formed beneath 

50 a third vertical transfer electrode 111c. The signal 
charge "e" is transferred to and stored in the potential 
wells that are consecutively formed beneath the first 
and third vertical transfer electrodes 1 1 la, 1 1 1c. 

At a next time t5, since the first vertical transfer 

55 pulse (|>V1 is of a low level, a potential barrier is formed 
beneath the first vertical transfer electrode 111a. The 
signal charge "e" is transferred to and stored in the 
potential well that is formed beneath the third vertical 
transfer electrode 111c. 
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At a next time t6, since the second vertical transfer 
pulse (|)V2 is of a high level, a potential well is formed 
beneath the second vertical transfer electrode 111b. 
The signal charge "e" is transferred to and stored in the 
potential wells that are consecutively formed beneath 5 
the second and third vertical transfer electrodes 111b, 
111c. 

At a next time t7, since the third vertical transfer 
pulse (|>V3 is of a low level, a potential barrier is formed 
beneath the third vertical transfer electrode 111c. The 
signal charge "e" is transferred to and stored in the 
potential well that is formed beneath the second vertical 
transfer electrode 111b. 

At this time, the signal charge "e" that has been 
stored in the second vertical transfer electrode 1 1 lb in 
the previous stage is transferred to the second vertical 
transfer electrode 111b in the next stage. In this man- 
ner, the first through third vertical transfer pulses (|)V1 ~ 
(|)V3 are applied respectively to the vertical transfer elec- 
trodes 1 1 a ~ 1 1 1 c, independently transferring the signal 
charges "e" of all the pixels successively in the vertical 
direction. 

In the above electronic still camera, imaged infor- 
mation is displayed on a monitor device to determine an 
image angle. 

Since a solid-state imaging device Ibr use in an 
electronic still camera comprises an all-pixel reading 
CCD image sensor independently reading information 
of all pixels or a CCD image sensor for noninterlacing 
pixel signals based on the frame transfer principles, as 
described above, a monitor device for use with such a 
solid-state imaging device should preferably be of a 
noninterlaced type. 

However, the noninterlaced monitor device is so 
expensive that it forms a bottleneck in presenting elec- 
tronic still cameras for widespread usage. 

For displaying noninterlaced imaged information on 
an inexpensive interlaced monitor device such as an 
NTSC monitor device, it is necessary to convert the 
noninterlaced signal to an interlaced signal. 

To obtain an interlaced signal directly from a solid- 
state imaging device, it has been customary to mix sig- 
nal charges from vertically adjacent two pixels in a ver- 
tical shift register. This process is made possible 
because the arrangement of color filters on the imaging 
unit is in accord with the noninterlaced principles. 

One example of the arrangement of color filters on 
the imaging unit which is in accord with the noninter- 
laced principles is that a repetitive pattern of the colors 
of color filters in one row is the same for all rows of color 
filters. 

Some electronic still cameras, however, may 
employ color filters whose colors are arranged in a pat- 
tern which is not in accord with the noninterlaced princi- 
ples based on the mixture of signal charges from 
vertically adjacent two pixels. For example, a G-stripe 
R/B grid coding pattern or an R/B grid coding pattern 
may be used as such a color filter pattern. 

If signal charges from vertically adjacent two pixels 



are mixed using color filters arranged in a G-stripe R/B 
grid coding pattern, then since the electronic still cam- 
era outputs only a 20 signal represented by mixed 
green signal charges and RB signals represented by 
mixed red and blue signal charges, it is not possible to 
generate color signals in a subsequent signal process- 
ing stage. 

In a conventional system which employs a solid- 
state imaging device of a color coding pattern which is 
not in accord with the noninterlaced principles based on 
the mixture of signal charges from vertically adjacent 
two pixels, an imaging signal of one frame is stored in a 
memory (frame memory), and thereafter an interlaced 
signal is outputted. 

However, the above conventional system is prob- 
lematic in that since a large-capacity image memory 
such as a frame memory is required as an external cir- 
cuit, the manufacturing cost thereof and the amount of 
electric energy consumed thereby are large. 

DISCLOSURE OF THE INVENTION 

The present invention has been made in view of the 
above problems. It is an object of the present invention 
to provide a solid-state imaging device which is capable 
of selectively outputting an interlaced signal without the 
use of a frame memory or the like as an external circuit, 
in an all-pixel reading image sensor or a noninterlaced 
output image sensor. 

Another object of the present invention is to provide 
a method of driving a solidstate imaging device which is 
capable of selectively outputting an interlaced signal 
without the use of a frame memory or the like as an 
external circuit, in an all-pixel reading image sensor or a 
noninterlaced output image sensor. 

Still another object of the present invention is to 
provide a camera device which is capable of selectively 
outputting an interlaced signal without the use of a 
frame memory or the like as an external circuit, the cam- 
era device incorporating an all-pixel reading image sen- 
sor or a noninterlaced output image sensor. 

Yet still another object of the present invention is to 
provide a camera system which is capable of storing a 
noninterlaced signal outputted from a camera device 
which incorporates an all-pixel reading image sensor or 
a noninterlaced output image sensor, into an external 
memory device tor a computer, and displaying an inter- 
laced signal selectively outputted from the camera 
device on the screen of a monitor device based on the 
NTSC principles. 

A solid-state imaging device according to the 
present invention has an imaging unit comprising a 
matrix of photodetectors as pixels for photoelectrically 
converting incident light from a subject into signal 
charges depending on the amount of the incident light, 
and color filters arranged on the imaging unit in a prede- 
termined pattern corresponding to the pixels. In the 
solid-state imaging device and according to a method of 
driving the solid-state imaging de/ice, signal charges 
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stored in the respective pixels are transferred in each 
line to a horizontal shift register based on a group of first 
transfer pulses supplied in a horizontal blanking period, 
and signal charges stored in the respective pixels are 
transferred in each two lines to the horizontal shift regis- 
ter based on a group of second transfer pulses supplied 
in the horizontal blanking period. 

In a charge storage period, the photodetectors as 
the pixels photoelectrically convert incident light from a 
subject into signal charges depending on the amount of 
the incident light. Thereafter, in a horizontal blanking 
period, the signal charges stored in the photodetectors 
are successively transferred to the horizontal shift regis- 
ter. 

When the group of first transfer pulses is supplied in 
the horizontal blanking period, the signal charges stored 
in the pixels are successively transferred in each line to 
the horizontal shift register. The solidstate imaging 
device now outputs a noninterlaced imaging signal. 

When the group of second transfer pulses is sup- 
plied in the horizontal blanking period, the signal 
charges stored in the pixels are successively trans- 
ferred in each two lines to the horizontal shift register. 
The sold-state imaging device now outputs an inter- 
laced imaging signal. Specifically, because the signal 
charges of the second line are transferred to the hori- 
zontal shift register after the signal charges of the first 
line are transferred to the horizontal shift register, the 
signal charges of the first line and the signal charges of 
the second line are mixed with each other in the hori- 
zontal shift register, and, as a result, are outputted as an 
interlaced imaging signal. 

If one said group of first transfer pulses is supplied 
in an arbitrary horizontal blanking period in every other 
vertical blanking period when the group of second trans- 
fer pulses is supplied in the horizontal blanking period, 
then signal charges of first and second lines, for exam- 
ple, are mixed in the horizontal shift register in the 
period of an odd-numbered field. In a next even-num- 
bered field, since one group of first transfer pulses is 
supplied to output signal charges of one line in a vertical 
blanking period prior to the period of the next even-num- 
bered field, signal charges of second and third lines, for 
example, are mixed in the horizontal shift register. 

As a consequence, the solidstate imaging device 
outputs an interlaced imaging signal having an odd- 
numbered field and an even-numbered field. 

Specifically the solid-state imaging device will be 
described below in which the predetermined pattern is 
such that when color filters of an nth line (n = 1 , 2, • • • ) 
are spatially shifted a predetermined number of pixels, 
the repetitive pattern of colors of the nth line is the same 
as the repetitive pattern of colors of an (n + 1)th line, the 
group of second transfer pulses comprises the group of 
first transfer pulses which is supplied in two cycles, and 
horizontal transfer pulses are supplied to the horizontal 
shift register for transferring the signal charges trans- 
ferred to the horizontal shift register by the predeter- 
mined number of pixels after the group of first transfer 



pulses is supplied in the first cycle. 

First, when the group of first transfer pulses in the 
group of second transfer pulses is supplied in the first 
cycle, the signal charges of the pixels are supplied in 

5 each line to the horizontal shift register, so that signal 
charges of an nth line, for example, are transferred to 
and stored in the horizontal shift register. Thereafter, the 
horizontal transfer pulses are supplied to the horizontal 
shift register to shift the signal charges in the horizontal 

10 shift register by pixels corresponding to a horizontal shift 
of the color filters. Consequently, the repetitive pattern 
of colors of signal charges in a range corresponding to 
the imaging unit and the repetitive pattern of colors of 
signal charges of an (n + 1)th line stored in a final stage, 

15 for example, of the imaging unit, out of the signal 
charges of the nth line stored in the horizontal shift reg- 
ister, become the same as each other. 

Subsequently, when the group of first transfer 
pulses in the group of second transfer pulses is supplied 

20 in the second cycle, the signal charges of the pixels are 
supplied in each line to the horizontal shift register, so 
that signal charges of an (n + 1)th line, for example, are 
transferred to and stored in the horizontal shift register. 
As a result, the signal charges of the nth line and the 

25 signal charges of the (n + 1)th line are mixed with each 
other in the horizontal shift register. 

As described above, since the repetitive pattern of 
colors of the signal charges of the nth line and the repet- 
itive pattern of colors of the signal charges of the (n + 

30 1)th line are the same as each other, the same colors 
are mixed with each other. Therefore, two pixels in the 
vertical direction for producing an interlaced signal are 
mixed in the horizontal shift register. 

With the solid-state imaging device and the method 

35 of driving same according to the present invention, 
therefore, when the group of first transfer pulses is sup- 
plied in a horizontal blanking period, an all-pixel reading 
image sensor or a noninterlaced signal output image 
sensor outputs a noninterlaced signal. When the group 

40 of second transfer pulses is supplied in a horizontal 
blanking period, the all-pixel reading image sensor or 
the noninterlaced signal output image sensor outputs 
an interlaced signal. The image sensor is capable of 
selectively outputting an interlaced signal without the 

45 use of a frame memory or the like as an external circuit. 
A camera device according to the present invention 
has a solid-state imaging device having an imaging unit 
comprising a matrix of photodetectors as pixels for pho- 
toelectrically converting incident light from a subject into 

50 signal charges depending on the amount of the incident 
light, and color filters arranged on the imaging unit In a 
predetermined pattern corresponding to the pixels, a 
first timing generating circuit for generating a group of 
first transfer pulses for transferring signals charges 

55 stored in the respective pixels in a horizontal blanking 
period in each line to a horizontal shift register, based 
on a reference clock signal, a second timing generating 
circuit for generating a group of second transfer pulses 
for transferring signals charges stored in the respective 
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pixels in the horizontal blanking period in each two lines 
to the horizontal shift register, based on the reference 
clock signal, and selecting means for selecting the 
group of first transfer pulses as a group of transfer 
pulses to be supplied to the solid-state imaging device 
based on an external command for a noninterlaced sig- 
nal, and selecting the group of second transfer pulses 
as a group of transfer pulses to be supplied to the solid- 
slate imaging device based on an external command for 
an interlaced signal. 

In a charge storage period, the photodetectors as 
the pixels photoelectrically convert incident light from a 
subject into signal charges depending on the amount of 
the incident light. Thereafter, in a horizontal blanking 
period, the signal charges stored in the photodetectors 
are successively transferred to the horizontal shift regis- 
ter. 

If a command for outputting a noninterlaced signal 
is supplied from an external source, the selecting 
means selects the group of first transfer pulses from the 
first timing generating circuit, and supplies the group of 
first transfer pulses to the solid-state imaging device. 

In the solid-state imaging device, the signal 
charges stored in the pixels are successively trans- 
ferred in each line to the horizontal shift register based 
on the first transfer pulses supplied from the first timing 
generating circuit through the selecting means, and the 
solidstate imaging device outputs a noninterlaced imag- 
ing signal. 

If a command for outputting an interlaced signal is 
supplied from the external source, the selecting means 
selects the group of second transfer pulses from the 
second timing generating circuit, and supplies the group 
of second transfer pulses to the solid-state imaging 
device. 

In the solid-state imaging device, the signal 
charges stored in the pixels are successively trans- 
ferred in each two lines to the horizontal shift register 
based on the second transfer pulses supplied from the 
second timing generating circuit through the selecting 
means, and the solidstate imaging device outputs an 
interlaced imaging signal. Specifically, since the signal 
charges of the second line are transferred to the hori- 
zontal shift register after the signal charges of the first 
line are transferred to the horizontal shift register, the 
signal charges of the first line and the signal charges of 
the second line are mixed in the horizontal shift register. 
As a result, the solidstate imaging device outputs an 
interlaced imaging signal. 

If one said group of transfer pulses is outputted 
from the second timing generating circuit in an arbitrary 
horizontal blanking period in every other vertical blank- 
ing period in case a command for outputting an inter- 
laced signal is supplied from the external source, the 
camera device operates as follows: 

Specifically, in the period of an odd-numbered field, 
signal charges from the first and second lines, for exam- 
ple, are mixed with each other in horizontal shift regis- 
ter. In the period of a next even-numbered field, since 



one group of first transfer pulses has been outputted in 
a vertical blanking period prior to the period of the even- 
numbered field to output signal charges of one line, sig- 
nal charges from the second and third lines, for exam- 
5 pie, are mixed with each other in horizontal shift 
register. 

As a consequence, the solid-state imaging device 
outputs an interlaced imaging signal having odd- and 
even-numbered fields. 

10 Specifically, if the predetermined pattern is such 
that when color filters of an nth line (n = 1 , 2, • • • ) are 
spatially shifted a predetermined number of pixels, the 
repetitive pattern of colors of the nth line is the same as 
the repetitive pattern of colors of an (n + 1)th line, the 

15 group of second transfer pulses outputted from the sec- 
ond timing generating circuit comprises the group of first 
transfer pulses which is supplied in two cycles, and hor- 
izontal transfer pulses are supplied to the horizontal 
shift register for transferring the signal charges trans- 

20 ferred to the horizontal shift register by the predeter- 
mined number of pixels after the group of first transfer 
pulses is supplied in the first cycle from the second tim- 
ing generating circuit, then the camera device will oper- 
ate as follows. 

25 First, when the group of first transfer pulses in the 
group of second transfer pulses is supplied in the first 
cycle, the signal charges of the pixels are supplied in 
each line to the horizontal shift register, so that signal 
charges of an nth line, for example, are transferred to 

30 and stored in the horizontal shift register. Thereafter, the 
horizontal transfer pulses are supplied to the horizontal 
shift register to shift the signal charges in the horizontal 
shift register by pixels corresponding to a horizontal shift 
of the color filters. Consequently, the repetitive pattern 

35 of colors of signal charges in a range corresponding to 
the imaging unit and the repetitive pattern of colors of 
signal charges of an (n + 1)th line stored in a final stage, 
for example, of the imaging unit, out of the signal 
charges of the nth line stored in the horizontal shift reg- 

40 ister, become the same as each other. 

Subsequently when the group of first transfer 
pulses in the group of second transfer pulses is supplied 
in the second cycle, the signal charges of the pixels are 
supplied in each line to the horizontal shift register, so 

45 that signal charges of an (n + 1)th line, for example, are 
transferred to and stored in the horizontal shift register. 
As a result, the signal charges of the nth line and the 
signal charges of the (n + 1)th line are mixed with each 
other in the horizontal shift register. 

50 As described above, since the repetitive pattern of 
colors of the signal charges of the nth line and the repet- 
itive pattern of colors of the signal charges of the (n + 
1)th line are the same as each other, the same colors 
are mixed with each other. Therefore, two pixels in the 

55 vertical direction for producing an interlaced signal are 
mixed in the horizontal shift register. 

In the camera device according to the present 
invention, as described above, based on a command for 
outputting a noninterlaced signal which is supplied from 
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the external source, the group of first transfer pulses is 
supplied from the first timing generating circuit to the 
solid-state imaging device in a horizontal blanking 
period, causing the solid-state imaging device to output 
a noninterlaced signal. Based on a command for output- 
ting an interlaced signal which is supplied from the 
external source, the group of second transfer pulses is 
supplied from the second timing generating circuit to the 
solid-state imaging device in a horizontal blanking 
period, causing the solid-state imaging device to output 
an interlaced signal. Therefore, the camera device 
which incorporates an all-pixel reading image sensor or 
an image sensor for outputting a noninterlaced signal is 
capable of selectively outputting an interlaced signal 
without the use of a frame memory or the like as an 
external circuit. 

A camera system according to the present inven- 
tion comprises a camera device of the structure 
described below, an external memory device, a display 
device, and a switching means. 

The camera device comprises a solid-state imaging 
device having an imaging unit comprising a matrix of 
photodetectors as pixels for photoelectrically converting 
incident light from a subject into signal charges depend- 
ing on the amount of the incident light, and color filters 
arranged on the imaging unit In a predetermined pattern 
corresponding to the pixels, a first timing generating cir- 
cuit for generating a group of first transfer pulses for 
transferring signals charges stored in the respective pix- 
els in a horizontal blanking period in each line to a hori- 
zontal shift register, based on a reference clock signal, 
a second timing generating circuit for generating a 
group of second transfer pulses for transferring signals 
charges stored in the respective pixels in the horizontal 
blanking period in each two lines to the horizontal shift 
register, based on the reference clock signal, and 
selecting means for selecting the group of second trans- 
fer pulses as a group of transfer pulses to be supplied to 
the solid-state imaging device in normal operation, and 
selecting the group of first transfer pulses as a group of 
transfer pulses to be supplied to the solid-state imaging 
device based on an interrupt signal from an external 
shutter control key 

The external memory device has a memory for stor- 
ing an imaging signal of at least one frame which is out- 
putted from the solid-state imaging device, and the 
display device is arranged to convert the imaging signal 
outputted from the solid-state imaging device into a 
video signal and displaying the video signal on a 
screen. 

The switching means is arranged to supply the 
imaging signal outputted from the solid-state imaging 
device to the display device in the normal operation, and 
switching to supply the imaging signal outputted from 
the solid-state imaging device to the external memory 
device based on the interrupt signal from the external 
shutter control key 

In the solid-state imaging device of the camera 
device of the camera system, in a charge storage 



period, the photodetectors as the pixels photoelectri- 
cally convert incident light from a subject into signal 
charges depending on the amount of the incident light. 
Thereafter, in a horizontal blanking period, the signal 

5 charges stored in the photodetectors are successively 
transferred to the horizontal shift register. 

In normal operation, i.e., in an interlaced signal out- 
put process, the group of second transfer pulses from 
the second timing generating circuit is selected by the 

10 selecting means, and supplied to the solid-state imag- 
ing device. 

In the solid-state imaging device, based on the 
group of second transfer pulses supplied from the sec- 
ond timing generating circuit through the selecting 

15 means, the signal charges stored in the pixels are suc- 
cessively transferred in each line to the horizontal shift 
register, and the solidstate imaging device outputs a 
noninterlaced imaging signal. 

Specifically since the signal charges of the second 

20 line are transferred to the horizontal shift register after 
the signal charges of the first line are transferred to the 
horizontal shift register, the signal charges of the first 
line and the signal charges of the second line are mixed 
in the horizontal shift register. As a result, the solidstate 

25 imaging device outputs an interlaced imaging signal. 

In the normal operation, If one said group of transfer 
pulses is outputted from the second timing generating 
circuit in an arbitrary horizontal blanking period in every 
other vertical blanking period, the camera system oper- 

30 ates as follows: 

Specifically in the period of an odd-numbered field, 
signal charges from the first and second lines, for exam- 
ple, are mixed with each other in horizontal shift regis- 
ter. In the period of a next even-numbered field, since 

35 one group of first transfer pulses has been outputted in 
a vertical blanking period prior to the period of the even- 
numbered field to output signal charges of one line, sig- 
nal charges from the second and third lines, for exam- 
ple, are mixed with each other in horizontal shift 

40 register. 

As a consequence, the solid-state imaging device 
outputs an interlaced imaging signal having odd- and 
even-numbered fields. 

Since the camera system is in the normal opera- 
45 tion, the switching means supplies the output signal 
from the solid-state imaging device at all times to the 
display device. Therefore, the display device is supplied 
with the interlaced imaging signal outputted from the 
solid-state imaging device, and displays a noninterlaced 
50 image on the screen thereof. 

When an interrupt signal Is applied based on the 
operation of a shutter control key during the normal 
operation of the camera system, the selecting means 
selects the group of first transfer pulses from the first 
55 timing generating circuit, and supplies the group of first 
transfer pulses to the solidstate imaging device of the 
camera device. 

Consequently, based on the group of first transfer 
pulses supplied from the first timing generating circuit 
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through the selecting means, the signal charges stored 
in the respective pixels are successively transferred in 
each line to the horizontal shift register, so that the sol- 
idstate imaging device outputs a noninterlaced imaging 
signal. 5 

When the above interrupt signal is applied, the 
switching means switches the output signal from the 
solidstate imaging device to the external memory 
device. Therefore, the noninterlaced imaging signal 
(e.g., an image signal of one frame) outputted from the 10 
solid-state imaging device is supplied through the 
switching means to the externa memory device, and 
stored in a memory area of the external memory device. 
The imaging signal stored in the external memory 
device may be printed on a print sheet by a processing is 
operation of a computer or outputted to a monitor device 
which is compatible with noninterlaced imaging signals. 

In the camera system according to the present 
invention, in the normal operation (interlaced signal out- 
put operation), the group of second transfer pulses is 20 
supplied from the second timing generating circuit to the 
solid-state imaging device in a horizontal blanking 
period, causing the solid-state imaging device to output 
an interlaced signal. The interlaced signal is supplied 
through the switching means to a monitor device which 25 
is compatible with noninterlaced imaging signals. Based 
on an interrupt signal applied based on the operation of 
the shutter control key, the group of first transfer pulses 
is supplied from the first timing generating circuit to the 
solid-state imaging device in a horizontal blanking 30 
period, causing the solid-state imaging device to output 
a noninterlaced signal. The noninterlaced signal is sup- 
plied through the switching means to the external mem- 
ory device. 

The camera system according to the present inven- 35 
tion is thus capable of storing a noninterlaced signal, 
outputted from the camera device which incorporates 
an all-pixel reading image sensor or a noninterlaced sig- 
nal output image sensor, into an external memory 
device for a computer, and can display an interlaced sig- 40 
nal selectively outputted from the camera device on the 
screen of an NTSC monitor device. 



pixel reading CCD image sensor (hereinafter 
referred to as an image sensor according to an 
embodiment of the present invention); 
FIG. 6 is a cross-sectional view showing the struc- 
ture of a photodetector and a surrounding portion of 
the image sensor according to the embodiment; 
FIG. 7 is a diagram illustrative of the colors of color 
filters arranged in a G-stripe FVB grid coding pattern 
which are used in the image sensor according to 
the embodiment; 

FIG. 8 is a timing chart showing first through third 
vertical transfer pulses used in a vertical transfer 
process in the three-layer three-phase CCD image 
sensor; 

FIG. 9 is a diagram illustrative of the vertical trans- 
fer process in the three-layer three-phase CCD 
image sensor; 

FIG. 10 is a timing chart showing first through third 
vertical transfer pulses and first and second hori- 
zontal transfer pulses which have a first signal con- 
figuration and are supplied to the image sensor 
according to the embodiment; 
FIG. 11 is a timing chart showing first through third 
vertical transfer pulses and first and second hori- 
zontal transfer pulses which have a second signal 
configuration and are supplied to the image sensor 
according to the embodiment; 
FIGS. 12A to 12C are diagrams illustrating opera- 
tions of the image sensor according to the embodi- 
ment for outputting an interlaced signal; 
FIG. 13 is a block diagram of a camera device 
which incorporates the image sensor according to 
the embodiment; 

FIG. 14 is a block diagram of a camera system 
which incorporates the camera device according to 
the embodiment; 

FIG. 15 is a block diagram of a two-panel camera 
device which incorporates the image sensor 
according to the embodiment; 
FIG. 1 6 is a diagram illustrative of the colors of color 
filters arranged in an R/B grid coding pattern which 
are used in a color-imaging image sensor in the 
two-panel camera device; 
FIG. 17 is a timing chart showing first through third 
vertical transfer pulses and first and second hori- 
zontal transfer pulses which have a second signal 
configuration and are supplied to the color-imaging 
image sensor in the two-panel camera device; and 
FIGS. 18A to 18C are diagrams illustrating opera- 
tions of the color-imaging image sensor in the two- 
panel camera device for outputting an interlaced 
signal. 

BEST MODE CARRYING OUT THE INVENTION 

A three-layer three-phase all-pixel reading CCD 
image sensor to which a solid-state imaging device 
according to the present invention (hereinafter referred 
to as a CCD sensor according to an embodiment of the 



BRIEF DESCRIPTION OF DRAWINGS 

45 

FIG. 1 is a diagram of a general Ibur-phase drive 
interline transfer CCD image sensor; 
FIG. 2 is a diagram of a general three-layer three- 
phase all-pixel reading CCD image sensor; 
FIG. 3 is a timing chart showing first through third so 
vertical transfer pulses used in a vertical transfer 
process of the three-layer three-phase all-pixel 
reading CCD image sensor; 
FIG. 4 is a diagram illustrating the vertical transfer 
process of the three-layer three-phase all-pixel ss 
reading CCD image sensor; 
FIG. 5 is a diagram of an embodiment in which a 
solid-state imaging device according to the present 
invention is applied to a three-layer three-phase all- 
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present invention, a camera device wliicli incorporates 
the image sensor according to the embodiment (herein- 
after referred to as a camera device according to an 
embodiment of the present invention), and a camera 
system which incorporates the camera device accord- 5 
ing to the embodiment (hereinafter referred to as a cam- 
era system according to an embodiment of the present 
invention) will be described below with reference to 
FIGS. 5 through 18. 

An image sensor according to an embodiment of 
the present invention will first be described below with 
reference to FIG. 5. 

As shown in FIG. 5, an image sensor according to 
an embodiment of the present invention has an imaging 
unit 3 comprising a matrix of photodetectors 1 for photo- 
electrically converting incident light into electric charges 
depending on the amount of the incident light and a 
number of vertical shift registers 2 shared by columns of 
photodetectors 1 and arranged along rows of photode- 
tectors 1 . 

The image sensor also has a horizontal shift regis- 
ter 4 disposed adjacent to the imaging unit 3 and shared 
by the vertical shift registers 2. 

Between the imaging unit 3 and the horizontal shift 
register 4, there are disposed two vertical-horizontal 
shift registers VH1 , VH2 shared by the vertical shift reg- 
isters 2 and extending parallel to each other, for trans- 
ferring signal charges transferred to final stages of the 
vertical shift registers 2 to the horizontal shift register 4. 
The two vertical-horizontal shift registers VH1 , VH2 will 
be supplied with respective vertical-horizontal transfer 
pulses (|)VH1, (t)VH2. When the two vertical-horizontal 
shift registers VH1, VH2 are supplied with respective 
vertical -horizontal transfer pulses (|)VH1. (|)VH2. the sig- 
nal charges from the vertical transfer registers 2 are 
transferred to the horizontal shift register 4. 

An output unit 5 is connected to a final stage of the 
horizontal shift register 4. The output unit 5 has a 
charge-to-voltage converter 6 comprising a floating-dif- 
fusion device or a floating-gate device for converting a 
signal charge transferred from the final stage of the hor- 
izontal shift register 4 to an electric signal, e.g., a volt- 
age signal, a reset gate 7 for draining a signal charge, 
after it has been converted to an electric signal by the 
charge-to-voltage converter 6, into a drain region D in 
response to a reset pulse fRG, and an amplifier 8 for 
amplifying an electric signal from the charge-to-voltage 
converter 6. A power supply voltage VRD is applied to 
the drain region D. 

When vertical transfer pulses (|>V1 ~ (|>V3 in three 
phases are supplied to the Imaging unit 3, a distribution 
of potentials under respective vertical transfer elec- 
trodes of the imaging unit 3 varies successively to trans- 
fer signal charges along the vertical shift registers 2 in a 
vertical direction (to the horizontal shift register 4). 

In the imaging unit 3, signal charges stored in the 
photodetectors 1 are read into the vertical shift registers 
2 in a vertical blanking period, and then transferred from 
each of the vertical shift registers 2 to the horizontal 



shift register 4 in a horizontal blanking period. The sig- 
nal charges in the final stages of the vertical shift regis- 
ters 2 are now transferred through the two vertical- 
horizontal shift registers VH1 , VH2 to the horizontal shift 
register 4. 

In a next horizontal scanning period, when horizon- 
tal transfer pulses (1)H1 , <1)H2 in two different phases are 
applied to horizontal transfer electrodes in the form of 
two polycrystalline silicon layers, for example, on the 
horizontal shift register 4, the signal charges are suc- 
cessively transferred to the charge-to-voltage converter 
6 of the output unit 105. The charge-to-voltage con- 
verter 6 converts the transferred signal charges into an 
electric signal, which is then amplified by the amplifier 7 
and outputted as an image signal S from an output ter- 
minal 9. 

A fragmentary cross section of the image sensor 
around one of the photodetectors 1 is shown in FIG. 6. 
As shown in FIG. 6, the image sensor has a p-type well 
region 22 formed by introducing a p-type impurity (e.g., 
of boron (B)) into an n-type silicon substrate 21, an n- 
type impurity-diffused region 23 which constitutes the 
photodetector 1 , an n-type transfer channel region 24 
and a p-type channel stopper region 25 which constitute 
a vertical shift register 2, a p-type positive charge stor- 
age region 26 formed on a surface of the n-type impu- 
rity-diffused region 23, and a second p-type well region 
27 formed directly underneath the n-type transfer chan- 
nel region 24 for the purpose of reducing smear. A p- 
type region between the n-type impurity-diffused region 
23 and the n-type transfer channel region 24 serves as 
a readout gate 28. 

In the image sensor, as shown in FIG. 6, the p-type 
well region 22 is formed on a surface of the n-type sili- 
con substrate 21, and the n-type impurity-diffused 
region 23 which constitutes the photodetector 1 is 
formed in a position shallower than the well region 22. 
The image sensor thus constructed functions as a so- 
called electronic shutter. 

Specifically when a substrate potential supplied to 
the silicon substrate 21 is brought into a high level in 
synchronism with a shutter pulse, a potential barrier 
(overflow barrier) in the p-type well region 22 is lowered, 
allowing a charge (in this case, electrons) stored in the 
photodetector 1 to flow over the overflow barrier verti- 
cally i.e., drain to the silicon substrate 21 . Therefore, a 
period from the time when the shutter pulse is finally 
applied to the time when the charge is read serves as a 
virtual exposure period thereby to prevent a drawback 
such as an afterimage lag or the like. 

The n-type impurity-diffused region 23 and the p- 
type well region 22 jointly form a pn junction serving as 
a photodiode. The n-type impurity-diffused region 23 
and the readout gate 28 jointly form a pn junction serv- 
ing as a photodiode. The n-type impurity-diffused region 
23 and the channel stopper region 25 jointly form a pn 
junction serving as a photodiode. The n-type impurity- 
diffused region 23 and the p-type hole storage region 26 
jointly form a pn junction serving as a photodiode. 
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These photodiodes make up the photodetector 1 (pho- 
toelectric transducer). A number of such photodetectors 
1 are arranged in a matrix in the imaging unit 3. 

The image sensor is of a color imaging type and 
hence has color filters (not shown) arranged in a prede- 
termined coding pattern on the imaging unit 3. Each of 
the color filters is assigned one color with respect to one 
of the photodetectors 1 . 

As shown in FIG. 7, the color filters of the image 
sensor are arranged in a so-called G-stripe R/B grid 
coding pattern in which a plurality of blocks each com- 
prising R, G, B, G color filters arranged successively 
horizontally are arrayed in a horizontal direction along 
each odd-numbered line, and a plurality of blocks each 
comprising B, G, R, G color filters arranged succes- 
sively horizontally are arrayed in a horizontal direction 
along each even-numbered line. 

As shown in FIG. 6, the image sensor includes a 
three-layer gate insulating film 29 comprising an Si02 
film, an Si3N4 film, and an Si02 film, for example, and 
disposed on the transfer channel region 24, the channel 
stopper region 25, and the readout gate 28, and three 
transfer electrodes (only a representative transfer elec- 
trode 30 as a first polycrystalline silicon layer is shown 
in FIG. 6) as first through third polycrystalline silicon lay- 
ers are disposed on the gate insulating film 29. The 
transfer channel region 24, the channel stopper region 
25, and the readout gate 28 jointly serve as the vertical 
shift register 2. 

A silicon oxide film (Si02 film) 31 is formed on a 
surface of the transfer electrode 30 by thermal oxidiza- 
tion. An interlayer insulating film 32 comprising PSG is 
disposed on the entire surface including the transfer 
electrode 30. A light shield film 33 comprising an Al film 
(hereinafter referred to as an Al light shield film) 33 is 
disposed on the interlayer insulating film 32 in covering 
relation to the lower transfer electrode 30. A protective 
film (e.g., an SiN film or the like formed by plasma CVD) 
34 is disposed on the entire surface including the Al light 
shield film 33. 

The Al light shield film 33 is selectively etched away 
to form an opening 33a on the photodetector 1 . Light will 
be applied through the opening 33a to the photodetec- 
tor1. 

In the cross-sectional view shown in FIG. 6, a 
planarization film, color filters, and a micro condensing 
lens on the protective film 34 are omitted from illustra- 
tion for the sake off brevity. 

A process of reading signal charges from the image 
sensor, particularly, a process of transferring signal 
charges vertically after the signal charges have been 
read into the vertical shift registers 2, will be described 
below with reference to timing charts and diagrams 
shown in FIGS. 8 through 12. 

The process of transferring signal charges vertically 
is carried out basically according to the timing shown in 
FIG. 8. Specifically, as shown in FIG. 9, a signal charge 
"e" is transferred to and stored in a potential well formed 
beneath a second vertical transfer electrode 41b at a 



time t1 . At a next time t2, since a first vertical transfer 
pulse <1)V1 is of a high level, a potential well is formed 
beneath a first vertical transfer electrode 41a. The sig- 
nal charge "e" after it is read is transferred to and stored 
5 in the potential wells that are consecutively formed 
beneath the first and second vertical transfer electrodes 
41a. 41b. 

At a next time t3, since a second vertical transfer 
pulse (|>V2 is of a low level, a potential barrier is formed 

10 beneath the second vertical transfer electrode 41b. The 
signal charge "e" is transferred to and stored in the 
potential well that is formed beneath the first vertical 
transfer electrode 41a. 

At a next time t4. since a third vertical transfer pulse 

15 (|)V3 is of a high level, a potential well is formed beneath 
a third vertical transfer electrode 41c. The signal charge 
"e" is transferred to and stored in the potential wells that 
are consecutively formed beneath the first and third ver- 
tical transfer electrodes 41a. 41c. 

20 At a next time t5, since the first vertical transfer 
pulse (|>V1 is of a low level, a potential barrier is formed 
beneath the first vertical transfer electrode 41a. The sig- 
nal charge "e" is transferred to and stored in the poten- 
tial well that is formed beneath the third vertical transfer 

25 electrode 41c. 

At a next time t6, since the second vertical transfer 
pulse (|>V2 is of a high level, a potential well is formed 
beneath the second vertical transfer electrode 41b. The 
signal charge "e" is transferred to and stored in the 

30 potential wells that are consecutively formed beneath 
the second and third vertical transfer electrodes 41b, 

41c. 

At a next time t7, since the third vertical transfer 
pulse (|>V3 is of a low level, a potential barrier is formed 

35 beneath the third vertical transfer electrode 41c. The 
signal charge "e" is transferred to and stored in the 
potential well that is formed beneath the second vertical 
transfer electrode 41b. 

At this time, the signal charge "e" that has been 

40 stored in the second vertical transfer electrode 41b in 
the previous stage is transferred to the second vertical 
transfer electrode 41b in the next stage. In this manner, 
the first through third vertical transfer pulses (|)V1 ~ (|>V3 
are applied respectively to the vertical transfer elec- 

45 trodes 41a ~ 41c, independently transferring the signal 
charges "e" of all the pixels successively in the vertical 
direction. 

In the image sensor, the first through third vertical 
transfer pulses (|)V1 ~ (|)V3 that are supplied to the verti- 
go cal transfer electrodes 41a ~ 41c have two signal con- 
figurations. According to the first signal configuration, as 
shown in FIG. 10, the first through third vertical transfer 
pulses (|)V1 ~ (|)V3 shown in FIG. 8 are outputted only 
once in a horizontal blanking period. According to the 
55 second signal configuration, as shown in FIG. 11, the 
first through third vertical transfer pulses (|»V1 ~ ^MZ 
shown in FIG. 8 are outputted twice in a horizontal 
blanking period. 

According to the second signal configuration shown 
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in FIG. 11, therefore, signal charges of two lines are 
transferred independently of each other to the horizon- 
tal shift register 4, in which they are mixed with each 
other. More accurately, signal charges of two pixels in 
the vertical direction are mixed with each other in the 
horizontal shift register 4. 

In the second signal configuration, particularly the 
first and second horizontal transfer pulses (|»H1 , <|>H2 are 
outputted, two pulses each, after the first through third 
vertical transfer pulses ^^/^ ~ <|)V3 are outputted in a first 
cycle. Upon supply of the first and second horizontal 
transfer pulses (|)H1 , <|)H2, the signal charges of two pix- 
els stored in the horizontal shift register 4 are trans- 
ferred (shifted) to the output unit 5. 

A process of transferring the signal charges accord- 
ing to the second signal configuration will specifically be 
described below with reference to FIGS. 11 and 12. 
Since the first through third vertical transfer pulses ^Vl 
~ <j)V3 in the first cycle are supplied to the imaging unit 

3, the signal charges of the pixels are transferred inde- 
pendently of each other in each line to the horizontal 
shift register 4 at a time t1 1 in FIG. 11 . As shown in FIG. 
12 A, signal charges of an nth line, for example, are 
transferred to and stored in the horizontal shift register 

4. In FIG. 12, "R" represents a signal charge of a red 
pixel, "B" a signal charge of a blue pixel, and "G" a sig- 
nal charge of a green pixel. 

Thereafter, since the first and second horizontal 
transfer pulses (|)H1 . (|>H2 are supplied, two pulses each, 
to the horizontal shift register 4, signal charges of two 
pixels of the nth line in the horizontal shift register 4 are 
shifted toward the output unit 5 as shown in FIG. 12B at 
a time t12 in FIG. 11. 

The color filters used in the image sensor are of the 
G-stripe R/B grid coding pattern as shown in FIG. 7. It 
can be seen that when the color filters along the odd- 
numbered line are spatially shifted two pixels toward the 
output unit 5, the repetitive pattern of the colors along 
the odd-numbered line becomes the same as the repet- 
itive pattern of the colors along the even-numbered line. 

Consequently when the signal charges of the nth 
line are shifted two pixels in the horizontal shift register 
4 toward the output unit 5, the repetitive pattern of 
colors of signal charges in a range corresponding to the 
imaging unit 3 and the repetitive pattern of colors of sig- 
nal charges of an (n + 1)th line stored in a final stage, for 
example, of the imaging unit 3, out of the signal charges 
of the nth line stored in the horizontal shift register 4, 
become the same as each other. 

Subsequently inasmuch as the first through third 
vertical transfer pulses (|)V1 ~ <|»V3 are supplied in a sec- 
ond cycle, the signal charges of the respective pixels 
are transferred in each line to the horizontal shift regis- 
ter 4 at a time t13 in FIG. 11, whereupon the signal 
charges of the (n + 1]th line are transferred to and 
stored in the horizontal shift register 4. As a result, as 
shown in FIG. 12C, the signal charges of the nth line 
and the signal charges of the (n + 1)th line are mixed 
with each other in the horizontal shift register 4. 



Since the repetitive pattern of colors of the signal 
charges of the nth line and the repetitive pattern of 
colors of the signal charges of the (n + 1)th line are the 
same as each other, the same colors are mixed with 

5 each other. Therefore, two pixels in the vertical direction 
for producing an interlaced signal are mixed in the hori- 
zontal shift register 4. 

In a horizontal scanning period after the end of a 
vertical transfer process, therefore, the output unit 5 out- 

10 puts an R signal, a G signal, a B signal, and a G signal 
in the order named, making it possible to generate a 
color signal to produce a video signal in a subsequent 
signal processing stage. Accordingly, it is possible to 
output a field image with half as many as scanning lines 

15 in the vertical direction by employing the image sensor 
driving system according to the second signal configu- 
ration. 

Although not shown in FIG. 11, the image sensor 
according to the embodiment of the present invention 

20 outputs the first through third vertical transfer pulses 
(|)V1 ~ <|>V3 in the first cycle to the imaging unit 3 in an 
arbitrary horizontal blanking period in every other verti- 
cal blanking period according to the second signal con- 
figuration. In a vertical transfer process in the case 

25 where the first through third vertical transfer pulses <|>V1 
~ <|)V3 are not supplied in a vertical blanking period, sig- 
nal charges are transferred from the first line to the hor- 
izontal shift register 4. In a vertical transfer process in 
the case where the first through third vertical transfer 

30 pulses (|>V1 ~ (|>V3 are supplied in a vertical blanking 
period, signal charges are transferred from the second 
line to the horizontal shift register 4. 

Specifically in the period of an odd-numbered field, 
signal charges from the first and second lines, for exam- 

35 pie, are mixed with each other in horizontal shift register 
4. In the period of a next even-numbered field, since the 
first through third vertical transfer pulses ~ <t)V3 
have been supplied in a vertical blanking period prior to 
the period of the even-numbered field to output signal 

40 charges of one line, signal charges from the second and 
third lines, for example, are mixed with each other in 
horizontal shift register 4. 

As a consequence, the output terminal 9 of the out- 
put unit 3 outputs an interlaced imaging signal S having 

45 odd- and even-numbered fields. 

Accordingly when the first through third vertical 
transfer pulses (|)V1 ~ (|>V3 (see FIG. 10) which have the 
first signal configuration are supplied in a horizontal 
blanking period to the image sensor according to the 

50 embodiment, which is of the all-image reading type, the 
image sensor outputs a noninterlaced signal SNIL. 
When the first through third vertical transfer pulses (|)V1 
~ (|)V3 (see FIG. 11) which have the second signal con- 
figuration are supplied in a horizontal blanking period to 

55 the image sensor according to the embodiment, which 
Is of the all-image reading type, the image sensor out- 
puts an interlaced signal SIL The image sensor accord- 
ing to the embodiment is capable of selectively 
outputting an interlaced signal without the use of a 



10 



19 



EP0 812114 A1 



20 



frame memory or the like as an external circuit. 

A transfer pulse supply circuit system for supplying 
various transfer pulses to the image sensor according to 
the embodiment will be described with reference to FIG. 
13. The transfer pulse supply circuit system, an image s 
sensor 51, and an imaging lens 52 serve as main com- 
ponents of a camera device according to an embodi- 
ment of the present invention. 

The transfer pulse supply circuit system has a refer- 
ence clock generator 53 for generating a reference 
clock signal Pc which is determined according to speci- 
fications of the camera device, a first vertical timing gen- 
erating circuit 54A for generating first through third 
vertical transfer pulses ~ (|>V3 according to the first 
signal configuration shown in FIG. 10 based on the ref- 
erence clock signal Pc inputted from the reference clock 
generator 53, a second vertical timing generating circuit 
54B for generating first through third vertical transfer 
pulses <|)V1 ~ <|)V3 according to the second signal con- 
figuration shown in FIG. 11 based on the reference 
clock signal Pc, a first horizontal timing generating cir- 
cuit 55A for generating first and second horizontal trans- 
fer pulses <|)H1, (|)H2 according to the first signal 
configuration shown in FIG. 10 based on the reference 
clock signal Pc, and a second horizontal timing generat- 
ing circuit 55B for generating first and second horizontal 
transfer pulses (|)H1 , ^H2 according to the second signal 
configuration shown in FIG. 1 1 based on the reference 
clock signal Pc. 

The transfer pulse supply circuit system also has a 
vertical drive circuit 56 connected for preventing deteri- 
oration of the first through third vertical transfer pulses 
<1)V1 ~ c|)V3 outputted from the first or second vertical 
timing generating circuit 54A or 54B. a horizontal drive 
circuit 57 connected for preventing deterioration of the 
first and second horizontal transfer pulses (t)H1, (|)H2 
outputted from the first or second horizontal timing gen- 
erating circuit 55A or 55B, a first switching circuit 59A for 
selectively switching the first through third vertical trans- 
fer pulses (t)V1 - (|)V3 outputted from the first vertical 
timing generating circuit 54A and the first through third 
vertical transfer pulses (1>V1 ~ (|)V3 outputted from the 
second vertical timing generating circuit 54B based on a 
switching control signal Ssw from a system controller 
58, and a second switching circuit 59B for selectively 
switching the first and second horizontal transfer pulses 
<|)H1, (t»H2 outputted from the first horizontal timing gen- 
erating circuit 55A and the first and second horizontal 
transfer pulses (|)H1, ^V\2 outputted from the second 
horizontal timing generating circuit 55B based on the 
switching control signal Ssw from the system controller 
58. 

When the switching control signal Ssw is of a high 
level, for example, the first switching circuit 59A selects 
the first through third vertical transfer pulses (|>V1 - <|>V3 
according to the first signal configuration from the first 
vertical timing generating circuit 54A, and the second 
switching circuit 59B selects the first and second hori- 
zontal transfer pulses <|>H1, (|»H2 according to the first 



signal configuration from the first horizontal timing gen- 
erating circuit 55A. 

The transfer pulse supply circuit system further has, 
in addition to the above circuits, a shutter pulse refer- 
ence signal generating circuit 60 for generating a refer- 
ence signal Ps to produce an electronic shutter pulse in 
synchronism with a horizontal blanking period, and a 
substrate application signal generating circuit 61 for 
generating a shutter pulse based on the reference sig- 
nal Ps from the shutter pulse reference signal generat- 
ing circuit 60, the reference clock signal Pc, and a 
shutter control signal Ss from the system controller 58, 
and generating a substrate application signal Vs by 
adding the shutter pulse to a substrate potential. 

To the system controller 58, there are connected 
control keys on a control panel 63 external to the cam- 
era device through an interface circuit 62. \A/hile the 
control keys include many various control keys, only an 
NIL control key 64A for indicating a noninterlaced signal 
and an IL control key 64B for indicating an interlaced 
signal are illustrated in FIG. 13. 

Processing operation of the camera device will be 
described below. First, when the power supply of the 
camera device is turned on, a high-level switching con- 
trol signal Ssw is automatically outputted from the sys- 
tem controller 58. 

Based on the high-level switching control signal 
Ssw from the system controller 58, the first switching cir- 
cuit 59A selects the first through third vertical transfer 
pulses (|>V1 - (|)V3 from the first vertical timing generat- 
ing circuit 54A. The first through third vertical transfer 
pulses (|)V1 ~ (|)V3 are supplied through the vertical drive 
circuit 56 to the image sensor 51 . 

Based on the high-level switching control signal 
Ssw from the system controller 58, the second switching 
circuit 59B selects the first and second horizontal trans- 
fer pulses <t>H1, <1»H2 from the first horizontal timing gen- 
erating circuit 55A. The first and second horizontal 
transfer pulses (|)H1 , ^V\2 are supplied to the horizontal 
drive circuit 57 to the image sensor 51 . 

The image sensor 51 now outputs a noninterlaced 
signal SNIL 

When the operator then operates the IL control key 
64B of the control panel, an interrupt signal S2 pro- 
duced by the IL control key 64B is supplied through the 
interface circuit 62 to the system controller 58. In 
response to the supplied interrupt signal S2, the system 
controller 58 outputs a low-level switching control signal 
Ssw. 

Based on the low-level switching control signal Ssw 
from the system controller 58, the first switching circuit 
59A selects the first through third vertical transfer 
pulses (|»V1 ~ (|>V3 from the second vertical timing gen- 
erating circuit 54B. The first through third vertical trans- 
fer pulses (|>V1 ~ ({>V3 are supplied through the vertical 
drive circuit 56 to the image sensor 51 . 

Based on the low-level switching control signal Ssw 
from the system controller 58, the second switching cir- 
cuit 59B selects the first and second horizontal transfer 
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pulses (|>H1 , (|>H2 from the second horizontal timing gen- 
erating circuit 55B. The first and second horizontal 
transfer pulses (|)H1 , are supplied to the horizontal 
drive circuit 57 to the image sensor 51 . 

The image sensor 51 now outputs an interlaced sig- s 
nal SIL 

When the operator operates the NIL control key 
64A of the control panel 63 while the interlaced signal 
SIL is being outputted, an interrupt signal SI produced 
by the NIL control key 64A is supplied through the inter- 
face circuit 62 to the system controller 58. In response 
to the supplied interrupt signal 81 , the system controller 
58 outputs a high-level switching control signal Ssw 
again, and the image sensor 51 outputs a noninterlaced 
signal SNIL again. 

As described above, based on the interrupt signal 
SI for indicating a noninterlaced signal which is pro- 
duced by the NIL control key 64A, the first through third 
vertical transfer pulses (|)V1 ~ (|)V3 having the first signal 
configuration from the first vertical timing generating cir- 
cuit 54A are supplied to the image sensor 51 in a hori- 
zontal blanking period, whereupon the image sensor 51 
outputs a noninterlaced signal SNIL. Based on the inter- 
rupt signal S2 for indicating an interlaced signal which is 
produced by the IL control key 648, the first through 
third vertical transfer pulses (|>V1 ~ (|>V3 having the sec- 
ond signal configuration from the second vertical timing 
generating circuit 548 are supplied to the image sensor 
51 in a horizontal blanking period, whereupon the image 
sensor 51 outputs an interlaced signal SIL. The camera 
device which incorporates the all-pixel reading image 
sensor is capable of selectively outputting an interlaced 
signal without the use of a frame memory or the like as 
an external circuit. 

An electronic camera system according to an 
embodiment of the present invention to which the above 
camera device is applied will be described below with 
reference to FIG. 1 4. Those parts of the camera system 
which are identical to those of the camera device shown 
in FIG. 13 are denoted by identical reference charac- 
ters, and will not be described below. 

As shown in FIG. 14, the camera system according 
to the embodiment of the present invention has, in addi- 
tion to a camera device 71 of the above structure, an 
external memory device 72, a display device 73, and a 
switching means 74. The switching means 74 is incor- 
porated in the camera device 71, for example. The sys- 
tem controller 58 of the camera device 71 incorporated 
in the camera system differs partly from the system con- 
troller of the camera device shown in FIG. 13 in that it 
normally outputs a low-level switching control signal 
Ssw, and changes the level of the switching control sig- 
nal Ssw to a high level when a shutter control key 75 of 
the control panel 63 is operated. 

The external memory device 72 has a memory for 
storing at least a noninterlaced imaging signal SNIL of 
one frame which is outputted from the image sensor 51 
of the camera device 71 . To a front stage of the external 
memory device 72, there are connected an A/D con- 



verter 75 for converting an imaging signal SNIL output- 
ted from the image sensor 51 into digital imaging data 
DNIL, and an image processing circuit 79 for adding a 
horizontal synchronizing signal, etc. to the imaging data 
DNIL from the A/D converter 75 and converting the 
imaging data DNIL into data for various image display 
modes, and outputting the data as image data VNIL. A 
sampling process in the A/D converter 75 and an image 
data converting process in the image processing circuit 
79 are carried out under timing control by a memory 
controller 76, for example. 

The image data VNIL outputted from the image 
processing circuit 79 are written into a memory area of 
the external memory device 72 in the sequence of 
addresses, for example, according to a write control 
process performed by the memory controller 76. 

The display device 73 comprises an image 
processing circuit 77 for converting an interlaced imag- 
ing signal SIL outputted from the image sensor 51 of the 
camera device 71 into a video signal, and a monitor 78 
for displaying the video signal from the image process- 
ing circuit 77 on a screen thereof. The image processing 
circuit 77 effects gamma correction and aperture cor- 
rection on the imaging signal SIL and adding a horizon- 
tal synchronizing signal to the imaging signal SIL for 
thereby converting the imaging signal SIL into the video 
signal. 

The switching means 74 has a first fixed contact 
74a connected to the input terminal of the external 
memory device 72, a second fixed contact 74b con- 
nected to the input terminal of the display device 73, 
and a movable contact 74c connected to the output ter- 
minal of the image sensor 51 of the camera device 71 . 
The movable contact 74c can be moved depending on 
the level of the switching control signal Ssw from the 
system controller 58. Specifically, when the switching 
control signal Ssw is of a low level, the movable contact 
74c is shifted to supply the interlaced signal SIL output- 
ted from the image sensor 51 to the display device 73, 
and when the switching control signal Ssw is of a high 
level, the movable contact 74c is shifted to supply the 
noninterlaced signal SNIL outputted from the image 
sensor 51 to the A/D converter 75. 

Processing operation of the camera system will be 
described below. First, when the power supply of the 
camera device 71 is turned on, a low-level switching 
control signal Ssw is automatically outputted from the 
system controller 58. 

8ased on the low-level switching control signal Ssw 
from the system controller 58, the first switching circuit 
59A selects the first through third vertical transfer 
pulses (|)V1 ~ (|)\/3 having the second signal configura- 
tion from the second vertical timing generating circuit 
548. The first through third vertical transfer pulses (tVI 
~ (|>V3 are supplied through the vertical drive circuit 56 
to the image sensor 51 . 

8ased on the low-level switching control signal Ssw 
from the system controller 58, the second switching cir- 
cuit 598 selects the first and second horizontal transfer 
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pulses (|)H1 , (|>H2 having the second signal configuration 
from the second horizontal timing generating circuit 
55B. The first and second horizontal transfer pulses 
(|)H1, (|)H2 are supplied to the horizontal drive circuit 57 
to the image sensor 51 . 

The image sensor 51 of the camera device 71 now 
outputs an interlaced signal SIL. 

The low-level switching control signal Ssw from the 
system controller 58 is also supplied to the switching 
means 74. The movable contact 74c of the switching 
means 74 is now shifted to the second fixed contact 
74b, whereupon the interlaced signal SIL from the 
image sensor 51 is supplied through the switching 
means 74 to the display device 73, which displays an 
interlaced video image on the screen thereof. 

When the operator operates the shutter control key 
65 of the control panel 63 while the interlaced signal SIL 
is being supplied to the display device 73, an interrupt 
signal produced by the shutter control key 65 is supplied 
through the interface circuit 62 to the system controller 
58. In response to the supplied interrupt signal, the sys- 
tem controller 58 outputs a high-level switching control 
signal Ssw. 

Based on the high-level switching control signal 
Ssw from the system controller 58, the first switching cir- 
cuit 59A selects the first through third vertical transfer 
pulses <|>V1 ~ (|)V3 from the first vertical timing generat- 
ing circuit 54A. The first through third vertical transfer 
pulses (|)V1 ~ (|)V3 are supplied through the vertical drive 
circuit 56 to the image sensor 51 . 

Based on the high-level switching control signal 
Ssw from the system controller 58, the second switching 
circuit 59B selects the first and second horizontal trans- 
fer pulses (|>H1 . (|>H2 from the first horizontal timing gen- 
erating circuit 55A. The first and second horizontal 
transfer pulses (|>H1 , are supplied to the horizontal 
drive circuit 57 to the image sensor 51 . 

The image sensor 51 of the camera device 71 now 
outputs a noninterlaced signal SNIL. 

The high-level switching control signal Ssw from the 
system controller 58 is also supplied to the switching 
means 74. The movable contact 74c of the switching 
means 74 is now shifted to the first fixed contact 74a, 
whereupon the noninterlaced signal SNIL from the 
image sensor 51 is supplied through the switching 
means 74 to the A/D converter 75, which converts the 
noninterlaced signal SNIL into digital imaging data 
DNIL. The digital imaging data DNIL are then converted 
into image data VNIL by the image processing circuit 
79. The image data VNIL are then written into a given 
memory area of the memory of the external memory 
device 72 in the sequence of addresses, for example, 
according to a write control process performed by the 
memory controller 76. 

If a still image, for example, is supplied to the exter- 
nal memory device 72, then it Is necessary to shift the 
movable contact 74c of the switching means 74 again to 
the second fixed contact 74b after the noninterlaced sig- 
nal SNIL of one frame has been written as image data 



VNIL in the memory of the external memory device 72. 

To meet such a requirement, the system controller 
58 counts clock pulses of the reference clock signal Pc 
from the reference clock signal generator 53, and shifts 

5 the level of the switching control signal Ssw to a low 
level when it counts clock pulses up to a value corre- 
sponding to the period in which one frame is outputted. 
Therefore, noninterlaced imaging data DNIL of one 
frame are supplied to the external memory device 72. If 

10 a moving image is supplied to the external memory 
device 72, then the above counting process is not nec- 
essary, but the NIL control key 64A and the IL control 
key 64B shown in FIG. 13 are employed to control the 
system controller 58 such that when the IL control key 

15 64B is operated, the system controller 58 shifts the level 
of the switching control signal Ssw to a low level, and 
when the NIL control key 64A is operated, the system 
controller 58 shifts the level of the switching control sig- 
nal Ssw to a high level. 

20 In the above embodiment, the camera device has 
basically been described as comprising a single-panel 
camera device. However, as shown in FIG. 15, the cam- 
era device may comprise a two-panel camera device 
having two image sensors (first and second image sen- 

25 sors 51 A, 51 B). Those parts shown in FIG. 1 5 which are 
identical to those shown in FIG. 13 are denoted by Iden- 
tical reference numerals. 

The two-panel camera device has a prism 81 for 
separating light from a subject which is applied through 

30 an imaging lens 52 into green, red, and blue compo- 
nents, a black-and-white-imaging first image sensor 
51 A disposed in a position where the green component 
is emitted from the prism, and a color-imaging second 
image sensor 51 B disposed in a position where the red 

35 and blue components are emitted from the prism. The 
second image sensor 51 B comprises a color-imaging 
image sensor which employs color filters arranged in an 
R/B grid coding pattern. 

The color filters employed by the second image 

40 sensor 51 B are arranged in the R/B grid coding pattern 
in which, as shown in FIG. 16, a plurality of blocks each 
comprising R, B color filters arranged successively hor- 
izontally are arrayed in a horizontal direction along each 
odd-numbered line, and a plurality of blocks each com- 

45 prising B, R color filters arranged successively horizon- 
tally are arrayed in a horizontal direction along each 
even-numbered line. 

The color filters arranged in the R/B grid coding pat- 
tern are such that when the color filters along the odd- 

50 numbered line are spatially shifted one pixel toward the 
output unit, the repetitive pattern of the colors along the 
odd-numbered line becomes the same as the repetitive 
pattern of the colors along the even-numbered line. 
In the two-panel camera device, therefore, transfer 

55 pulses for outputting a noninterlaced signal have a sig- 
nal configuration (first signal configuration) which is the 
same as the signal configuration shown in FIG. 10, and 
transfer pulses for outputting an interlaced signal have a 
signal configuration (second signal configuration) as 
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shown in FIG. 17. 

Specifically, according to the second signal config- 
uration as shown in FIG. 17, the first through third verti- 
cal transfer pulses <|)V1 ~ <|>V3 shown in FIG. 8 are 
outputted in two cycles in a horizontal blanking period, 
and the horizontal transfer pulses (|)H1 , (|)H2 are output- 
ted, one pulse each, after the first through third vertical 
transfer pulses (|>V1 ~ <|>V3 are outputted in the first 
cycle. When the horizontal transfer pulses (|>H1 , (|>H2 are 
supplied, one pulse each, to the horizontal shift register 
4, signal charges stored in the horizontal shift register 4 
are transferred (shifted) one pixel to the output unit 5. 

A process of transferring signal charges according 
to the second signal configuration will specifically be 
described below with reference to FIGS. 17 and 18. 
Since the first through third vertical transfer pulses (|>V1 
~ <|)V3 in the first cycle are supplied to the imaging unit 
3, the signal charges of the pixels are transferred inde- 
pendently of each other in each line to the horizontal 
shift register 4 at a time t1 1 in FIG. 1 7. As shown in FIG. 
18A, signal charges of an nth line, for example, are 
transferred to and stored in the horizontal shift register 
4. 

Thereafter, since the first and second horizontal 
transfer pulses (|>H1 , are supplied, one pulse each, 
to the horizontal shift register 4, a signal charge of one 
pixel of the nth line in the horizontal shift register 4 is 
shifted toward the output unit 5 as shown in FIG. 18B at 
a time t12in FIG. 17. 

Consequently, the repetitive pattern of colors of sig- 
nal charges in a range corresponding to the imaging 
unit 3 and the repetitive pattern of colors of signal 
charges of an (n + 1)th line stored in a final stage, for 
example, of the imaging unit 3. out of the signal charges 
of the nth line stored in the horizontal shift register 4, 
become the same as each other. 

Subsequently, inasmuch as the first through third 
vertical transfer pulses (|>V1 ~ (|»V3 are supplied in a sec- 
ond cycle, the signal charges of the respective pixels 
are transferred in each line to the horizontal shift regis- 
ter 4 at a time t13 in FIG. 17, whereupon the signal 
charges of the (n + 1)th line are transferred to and 
stored in the horizontal shift register 4. As a result, as 
shown in FIG. 18C, the signal charges of the nth line 
and the signal charges of the (n + 1)th line are mixed 
with each other in the horizontal shift register 4. 

Since the repetitive pattern of colors of the signal 
charges of the nth line and the repetitive pattern of 
colors of the signal charges of the (n + 1)th line are the 
same as each other, the same colors are mixed with 
each other. Therefore, two pixels In the vertical direction 
for producing an interlaced signal SIL are mixed in the 
horizontal shift register 4. 

In a horizontal scanning period after the end of a 
vertical transfer process, therefore, the output unit 5, 
i.e., the output unit 5 of the second image sensor 51 B, 
outputs an R signal and a B signal in the order named. 

A G signal is produced as an output signal from the 
black-and-white-imaging first image sensor 51 A. The 



first image sensor 51 A is supplied with the transfer 
pulses which are supplied to the color-imaging second 
image sensor 518. Specifically, for outputting a nonin- 
terlaced signal, the first image sensor 51 A is supplied 

5 with the first through third vertical transfer pulses (|)V1 ~ 
(|)V3 and the first and second horizontal transfer pulses 
(|)H1. (|)H2 according to the first signal configuration 
shown in FIG. 10. For outputting an interlaced signal, 
the first image sensor 51 A is supplied with the first 

10 through third vertical transfer pulses (|)V1 ~ (t)V3 and the 
first and second horizontal transfer pulses ^W, ^H2 
according to the second signal configuration shown in 
FIG. 17. 

Because the first image sensor 51 A outputs the G 

15 signal and the second image sensor 51 B successively 
outputs the R and B signals, it is possible to generate 
color signals for producing a video signal in a subse- 
quent signal processing stage. 

Although not shown, the image sensors 51 A, 51 B 

20 output the first through third vertical transfer pulses (|)V1 
~ <|>V3 in the first cycle to the imaging unit 3 in an arbi- 
trary horizontal blanking period in every other vertical 
blanking period according to the second signal configu- 
ration. In a vertical transfer process in the case where 

25 the first through third vertical transfer pulses (|>V1 ~ <|>V3 
are not supplied in a vertical blanking period, signal 
charges are transferred from the first line to the horizon- 
tal shift register 4. In a vertical transfer process in the 
case where the first through third vertical transfer pulses 

30 (|)V1 ~ (|>V3 are supplied in a vertical blanking period, 
signal charges are transferred from the second line to 
the horizontal shift register 4 

Specifically in the period of an odd-numbered field, 
signal charges from the first and second lines, for exam- 

35 pie, are mixed with each other in horizontal shift register 
4. In the period of a next even-numbered field, signal 
charges from the second and third lines, for example, 
are mixed with each other in horizontal shift register 4. 
As a consequence, the first image sensor 51 A and 

40 the second image sensor 51 B output an interlaced sig- 
nal SIL having odd- and even-numbered fields. 

Accordingly, when the first through third vertical 
transfer pulses (|>V1 ~ (|>V3 which have the first signal 
configuration shown in FIG. 10 are supplied in a hori- 

45 zontal blanking period to the image sensors (the first 
and second image sensors 51 A, 51 B), which are of the 
all-image reading type, in the two-panel camera device, 
the image sensors output a noninterlaced signal SNIL. 
When the first through third vertical transfer pulses (|)V1 

50 - (|>V3 which have the second signal configuration 
shown in FIG. 1 7 are supplied in a horizontal blanking 
period to the image sensors, which are of the all-image 
reading type, the image sensors output an interlaced 
signal SIL. The image sensors are capable of selec- 

55 tively outputting an interlaced signal without the use of a 
frame memory or the like as an external circuit. 

In the above embodiments, the present invention is 
applied to the three-layer three-phase all-pixel reading 
CCD image sensor (particularly, the interline-transfer 
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CCD image sensor). However, the present invention is 
also applicable to a frame interline transfer (FIT) image 
sensor or a frame transfer (FT) image sensor. 

As described above, the solid-state imaging device 
according to the present invention has an imaging unit s 
comprising a matrix of photodetectors as pixels for pho- 
toelectrically converting incident light from a subject into 
signal charges depending on the amount of the incident 
light, and color filters arranged on the imaging unit in a 
predetermined pattern corresponding to the pixels, and 
signal charges stored in the respective pixels are trans- 
ferred in each line to a horizontal shift register based on 
a group of first transfer pulses supplied in a horizontal 
blanking period, and signal charges stored in the 
respective pixels are transferred in each two lines to the 
horizontal shift register based on a group of second 
transfer pulses supplied in the horizontal blanking 
period. Therefore, an all-pixel reading image sensor or 
an image sensor for outputting a noninterlaced signal 
may be arranged to selectively output an interlaced sig- 
nal without the use of a frame memory or the like as an 
external circuit. 

The method of driving the solid-state imaging 
device according to the present invention transfers sig- 
nal charges stored in the respective pixels in each line 
to a horizontal shift register based on a group of first 
transfer pulses supplied in a horizontal blanking period, 
and transfers signal charges stored in the respective 
pixels in each two lines to the horizontal shift register 
based on a group of second transfer pulses supplied in 
the horizontal blanking period. Therefore, a method of 
driving an all-pixel reading image sensor or an image 
sensor for outputting a noninterlaced signal may be 
arranged to selectively output an interlaced signal with- 
out the use of a frame memory or the like as an external 
circuit. 

The camera device according to the present inven- 
tion has the solid-state imaging device, a first timing 
generating circuit for generating a group of first transfer 
pulses for transferring signals charges stored in the 
respective pixels in a horizontal blanking period in each 
line to a horizontal shift register, based on a reference 
clock signal, a second timing generating circuit for gen- 
erating a group of second transfer pulses for transferring 
signals charges stored in the respective pixels in the 
horizontal blanking period in each two lines to the hori- 
zontal shift register, based on the reference clock signal, 
and selecting means for selecting the group of first 
transfer pulses as a group of transfer pulses to be sup- 
plied to the solid-state imaging device based on an 
external command for a noninterlaced signal, and 
selecting the group of second transfer pulses as a group 
of transfer pulses to be supplied to the solid-state imag- 
ing device based on an external command for an inter- 
laced signal. Therefore, a camera device which 
incorporates an all-pixel reading image sensor or an 
image sensor for outputting a noninterlaced signal may 
be arranged to selectively output an interlaced signal 
without the use of a frame memory or the like as an 



external circuit. 

The camera system according to the present inven- 
tion has the camera device, an external memory device 
having a memory for storing an imaging signal of at 
least one frame which is oulputted from the solid-state 
imaging device, a display device for converting the 
imaging signal outputted from the solid-state imaging 
device into a video signal and displaying the video sig- 
nal on a screen, and switching means for supplying the 
imaging signal outputted from the solid-state imaging 
device to the display device in the normal operation, and 
switching to supply the imaging signal outputted from 
the solid-state imaging device to the external memory 
device based on the interrupt signal from the external 
shutter control key. Therefore, it is possible to store a 
noninterlaced signal outputted from the camera device 
which incorporates an all-pixel reading image sensor or 
an image sensor for outputting a noninterlaced signal, 
into an external memory device for a computer, and to 
display an interlaced signal selectively outputted from 
the camera device on the screen of a monitor device 
such as of the NTSC type. 

EXPLANATION OF REFERENCE NUMBERS 



1 photodetector 

2 vertical shift register 

3 imaging unit 

4 horizontal shift register 

5 output unit 

51 image sensor 

52 imaging lens 

53 reference clock generator 



54A. 54B first and second vertical timing generating 
circuits 

55A, 558 first and second horizontal timing generat- 



ing circuits 

56 vertical drive circuit 

57 horizontal drive circuit 

58 system controller 
64A IL control key 
64B NIL control key 

71 camera device 

72 external memory device 

73 display device 

74 switching means 
81 prism 



Claims 

1 . A solid state imaging device comprising: 

a light receiving unit having a plurality of pixels 
arranged in a matrix fashion; 
color filters arranged on said pixels in a prede- 
termined pattern corresponding to said pixels; 
a vertical transfer unit for transferring a charge 
generated in said light receiving unit; 
a horizontal transfer unit for receiving a charge 
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from said vertical transfer unit to transfer it in 
the horizontal direction; 

an output unit for receiving a charge from said 
horizontal transfer unit to convert it into an elec- 
trical signal; s 
a vertical drive circuit for supplying, in a case of 
noninterlaced signal processing, a first group of 
vertical transfer pulses to said vertical transfer 
unit in one horizontal blanking period to trans- 
fer a charge stored in each of said pixels to a io 
one-line horizontal transfer unit and for supply- 
ing, in a case of an interlaced signal process- 
ing, a second group of vertical transfer pulses 
to said vertical transfer unit in one horizontal 
blanking period to transfer a charge stored in 15 
each of said charges to a two-line horizontal 
transfer unit; and 

a horizontal drive circuit for supplying a group 
of horizontal transfer pulses to said horizontal 
transfer unit. 20 

2. A solid-state imaging device according to claim 1 , 
wherein when said group of second transfer pulses 
is supplied in said horizontal blanking period, one 
said group of firs transfer pulses is supplied in an 25 
arbitrary horizontal blanking period in every other 
vertical blanking period. 

3. A solid-state imaging device according to claim 1 . 
wherein said predetermined pattern is such that 30 
when color filters of an nth line (n = 1 , 2, • • •)3xq 
spatially shifted a predetermined number of pixels, 

the repetitive pattern of colors of the nth line is the 
same as the repetitive pattern of colors of an (n + 
1)th line. 35 



ing incident light from a subject into signal charges 
depending on the amount of the incident light, and 
color filters arranged on the imaging unit in a prede- 
termined pattern corresponding to the pixels, com- 
prising the steps of: 

transferring signal charges stored in the 
respective pixels in each line to a horizontal 
shift register based on a group of first transfer 
pulses supplied in a horizontal blanking period; 
and 

transferring signal charges stored in the 
respective pixels in each two lines to the hori- 
zontal shift register based on a group of second 
transfer pulses supplied in said horizontal 
blanking period. 

8. A method according to claim 7, wherein when said 
group of second transfer pulses is supplied in said 
horizontal blanking period, one said group of first 
transfer pulses is supplied in an aitsitrary horizontal 
blanking period in every other vertical blanking 
period. 

9. A method according to claim 7, wherein said prede- 
termined pattern is such that when color filters of an 
nth line (n = 1 , 2, • • • ) are spatially shifted a pre- 
determined number of pixels, the repetitive pattern 
of colors of the nth line is the same as the repetitive 
pattern of colors of an (n + 1)th line. 

10. A method according to claim 9, wherein said color 
filters are arranged in a G-stripe R/B grid coding 
pattern in which the color filters are shifted two pix- 
els. 



4. A solid-state imaging device according to claim 3, 
wherein said color filters are arranged in a G-stripe 
R/B grid coding pattern in which the color filters are 

shifted two pixels. 

5. A solid-state imaging device according to claim 3, 
wherein said color filters are arranged in an R/B 
grid coding pattern in which the color filters are 
shifted one pixel. 

6. A solid-state imaging device according to claim 3, 
wherein said group of second transfer pulses com- 
prises said group of first transfer pulses which is 
supplied in two cycles, and horizontal transfer 
pulses are supplied to said horizontal shift register 
for transferring the signal charges transferred to the 
horizontal shift register by said predetermined 
number of pixels after said group of first transfer 
pulses is supplied in the first cycle. 

7. A method of driving a solid-state imaging device 
having an imaging unit comprising a matrix of pho- 
todetectors as pixels for photoelectrically convert- 



11. A method according to claim 9, wherein said color 
filters are arranged in an R/B grid coding pattern in 
which the color filters are shifted one pixel. 

12. A method according to claim 9, wherein said group 
of second transfer pulses comprises said group of 
first transfer pulses which is supplied in two cycles, 
and horizontal transfer pulses are supplied to said 
horizontal shift register for transferring the signal 
charges transferred to the horizontal shift register 
by said predetermined number of pixels after said 
group of first transfer pulses is supplied in the first 
cycle. 

13. A camera device comprising: 

a solid-state imaging device having an imaging 
unit comprising a matrix of photodetectors as 
pixels for photoelectrically converting incident 
light from a subject into signal charges depend- 
ing on the amount of the incident light, and 
color filters arranged on the imaging unit in a 
predetermined pattern corresponding to the 
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pixels; 

a first timing generating circuit for generating a 
group of first transfer pulses for transferring sig- 
nals charges stored in the respective pixels in a 
horizontal blanking period in each line to a hor- s 
izontal shift register, based on a reference 
clock signal; 

a second timing generating circuit for generat- 
ing a group of second transfer pulses for trans- 
ferring signals charges stored in the respective 10 
pixels in said horizontal blanking period in each 
two lines to the horizontal shift register, based 
on the reference clock signal; and 
selecting means for selecting said group of first 
transfer pulses as a group of transfer pulses to is 
be supplied to said solid-state imaging device 
based on an external command for a noninter- 
laced signal, and selecting said group of sec- 
ond transfer pulses as a group of transfer 
pulses to be supplied to said solid-state imag- 20 
ing device based on an external command tor 
an interlaced signal. 



14. A camera device according to claim 13. wherein 
when said group of second transfer pulses is 25 
selected by said selecting means, said second tim- 
ing generating circuit outputs one said group of first 
transfer pulses in an arbitrary horizontal blanking 
period in every other vertical blanking period. 

30 

15. A camera device according to claim 13, wherein 
said predetermined pattern is such that when color 
filters of an nth line (n = 1, 2, • • •) are spatially 
shifted by a redetermined number of pixels, the 
repetitive pattern of colors of the nth line is the 35 
same as the repetitive pattern of colors of an (n + 
1)th line. 

16. A camera device according to claim 15, wherein 
said color filters are arranged in a G-stripe R/B grid 40 
coding pattern In which the color filters are shifted 
two pixels. 

17. A camera device according to claim 15, wherein 
said color filters are arranged in an R/B grid coding 45 
pattern in which the color filters are shifted one 
pixel. 

18. A camera device according to claim 15, wherein 
said group of second transfer pulses comprises so 
said group of first transfer pulses which is supplied 

in two cycles, and horizontal transfer pulses are 
supplied to said horizontal shift register for transfer- 
ring the signal charges transferred to the horizontal 
shift register by said predetermined number of pix- ss 
els after said group of first transfer pulses is sup- 
plied in the first cycle. 

19. A camera system comprising: 



a camera device having a solid-state imaging 
device having an imaging unit comprising a 
matrix of photodetectors as pixels for photoe- 
lectrically converting incident light from a sub- 
ject into signal charges depending on the 
amount of the incident light and color filters 
arranged on the imaging unit in a predeter- 
mined pattern corresponding to the pixels, a 
first timing generating circuit for generating a 
group of first transfer pulses for transferring sig- 
nals charges stored in the respective pixels in a 
horizontal blanking period in each line to a hor- 
izontal shift register, based on a reference 
clock signal, a second timing generating circuit 
for generating a group of second transfer 
pulses for transferring signals charges stored in 
the respective pixels in said horizontal blanking 
period in each two lines to the horizontal shift 
register, based on the reference clock signal, 
and a selecting means for selecting said group 
of second transfer pulses as a group of transfer 
pulses to be supplied to said solid-state imag- 
ing device in normal operation, and selecting 
said group of first transfer pulses as a group of 
transfer pulses to be supplied to said solid- 
state imaging device based on an interrupt sig- 
nal from an external shutter control key; 
an external memory device having a memory 
for storing an imaging signal of at least one 
frame which is outputted from said solid-state 
imaging device; 

a display device for converting the imaging sig- 
nal outputted from said solid-state imaging 
device into a video signal and displaying the 
video signal on a screen; and 
switching means for supplying the imaging sig- 
nal outputted from said solid-state imaging 
device to said display device in the normal 
operation, and switching to supply the imaging 
signal outputted from said solid-state imaging 
device to said external memory device based 
on the interrupt signal from the external shutter 
control key. 

20. A camera system according to claim 19, wherein 
when said group of second transfer pulses Is 
selected by said selecting means, said second tim- 
ing generating circuit outputs one said group of first 
transfer pulses in an arbitrary horizontal blanking 
period in every other vertical blanking period. 

21. A camera system according to claim 19, wherein 
said predetermined pattern is such that when color 
filters of an nth line (n = 1, 2, • • •) are spatially 
shifted a predetermined number of pixels, the 
repetitive pattern of colors of the nth line is the 
same as the repetitive pattern of colors of an (n + 
1)th line. 
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22. A camera system according to claim 21, wlierein 

said color filters are arranged in a G-stripe R/B grid 
coding pattern in which the color filters are shifted 
two pixels. 

5 

23. A camera system according to claim 21, wherein 
said color filters are arranged in an R/B grid coding 
pattern in which the color filters are shifted one 
pixel. 

10 

24. A camera system according to claim 21, wherein 
said group of second transfer pulses comprises 
said group of first transfer pulses which is supplied 
in two cycles, and horizontal transfer pulses are 
supplied to said horizontal shift register for transfer- is 
ring the signal charges transferred to the horizontal 
shift register by said predetermined number of pix- 
els after said group of first transfer pulses is sup- 
plied in the first cycle. 

20 

25. A method of driving a solid state imaging device 
having a plurality of pixels arranged in a matrix 
fashion and color filters arranged on said pixels in a 
predetermined pattern corresponding to said pixels, 
said predetermined pattern being such that when 25 
color filters of an nth line (n = 1 , 2, • • •) are spa- 
tially shifted by a predetermined number of pixels, 

the repetitive pattern of colors of the nth line is the 
same as the repetitive pattern of colors of an (n + 
1)th line, comprising the steps of: 30 

outputting a pixel signal of one line amount in 
one horizontal period based on a command for 
a noninterlaced signal process supplied from 
an outside to said solid state imaging device; 3S 
and 

displacing a pixel signal of an nth line by said 
predetermined number of pixels to add said 
pixel signal with a pixel signal of an (n+1)th line 
and then outputting an added signal in one hor- 40 
izontal period based on a command for an 
interlaced signal process supplied from an out- 
side to said solid state imaging device. 
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